Wheni plants are shifted abruptly from existing photoperiodic conditions to a day-length favorable for flowering, changes in the metabolism of the plant result ultimately in flower-bud formation. The change thus initiated should be easier to demonstrate than the gradual shift from a vegetative to a flowering stage which accompanies the natural variation in length of day. These experiments were conducted to see how quickly a change could be noted in the plant after a change in photoperiod.
Wheni plants are shifted abruptly from existing photoperiodic conditions to a day-length favorable for flowering, changes in the metabolism of the plant result ultimately in flower-bud formation. The change thus initiated should be easier to demonstrate than the gradual shift from a vegetative to a flowering stage which accompanies the natural variation in length of day. These experiments were conducted to see how quickly a change could be noted in the plant after a change in photoperiod.
GARNER, BACON and ALLARD (1) found a sharp decline in the hydrogenion concentration of the sap of the region of the growing points of a number of species of plants. This occurred three to five days after the plants were transferred to a short day. They believed this to mark definitely the actual transition from the vegetative to the flowering stage.
The catalase activity of the tissues of the growing point has been shown (3, 4) to be closely associated with the vegetative or reproductive condition of the bud. As the seed-stalk increased in heiglt the catalase activity decreased. Unpublished data obtained in connection with earlier studies (4) indicated that there was a considerable increase in catalase activity of cosmos buds the morning following the sudden change from a long to a short day, although some days later the catalase activity decreased. Further, it seemed that this increase in catalase activity could be noted within a few hours of the change.
A vegetative spinach plant may have a stem height of 5 to 7 mm. as measured from the junction of the root and stem. Thus in data previously presented (3) which showed a correlation between the increase in height of seed-stalk and the decrease in catalase activity of the apical bud, there were 43 of the 143 individuals which had a seed-stalk height of less than 10 mmi. This stage of development was accompanied by a high catalase activity of the bud. It was impossible to say whether or not this level of catalase activity was higher than it was before the plants were exposed to the longer photoperiod. Seed-stalk development had not proceeded far enough for elongation to be visible. Nor The temperature of the house was kept within the range of 55 to 600 F.
For a week preceding the start of experiment 1, the spinach had been covered with black sateen at 4: 30 P. M. Beginning on the afternoon of December 15th, a section across the eight rows was given a 5.5-hour increase in photoperiod. Four 100 watt bulbs were suspended 30 inches above the plants. The remainder of the bed was covered with a double thickness of black sateen while the lights were in operation. This cloth was moved along and the lights advanced as successive sections of the bed were exposed to the long photoperiod.
In the case of the second planting the whole bed was covered with black sateen each afternoon at such time as to keep the plants under short-day conditions. This cloth was removed about 9 o'clock at night.
To produce the change in photoperiod a strip across the bed was left exposed to the normal daylight, reinforced with artificial light as with the first planting. A screen was provided to prevent the direct sunlight from striking the cloth laid on the plants. Thus heating of the air below the cloth was avoided. The temperature of the house was higher than 600 F. on some of the warm sunny days during April.
Plants were taken from the bed at the times indicated in table I, placed in baskets covered with a damp cloth and removed to the laboratory. The leaves were stripped off until just the small center ones remained. This bud was cut where it joined the stem. One-third as much tissue was used in this experiment as in that with spinach previously reported (3). Thus the quantity of fresh tissue varied from 20 to 25 mg. It was macerated with an equal weight of precipitated chalk and 0.1 cc. of distilled water. Sufficient water was added to equal 50 times the weight of the bud tissues. Seven-tenths of a cubic centimeter of the catalase preparation was placed directly in one arm of the reaction tube. Cotton was used to stopper the tubes which were kept in an ice box at 380 F. until 9 o'clock the following morning. The cotton was removed and the contents of the tubes exposed to the air for ten minutes before the catalase activity was determined. One cubic centimeter of neutralized hydrogen peroxide (Dioxogen) was placed in the other arm of the tube. The catalase activity was determined for twelve samples at a time and recorded mechanically by the use of HEINICKE's apparatus (2) . The temperature of the bath was kept at 200 C., and the time of agitation was 180 seconds. It will be noted that the catalase activity of the short-day plants has fluctuated from one experiment to the next, due probably to the application of water to the bed, as this was supplied as the soil dried. Thus, more was needed on sunny days, and the daily application of water could not be constant. The two days preceding the start of experiment 6 were cloudy and water was applied the morning of April 28. This appears to be the reason for the difference in the level of catalase activity as compared to that in experiments 7, 8 and 9 where water was applied 30 hours before the start of each experiment. The plants had almost full sunlight the day before and the day of each of these last three experiments.
Experiments 5 to 9 were designed to check the earlier observation with cosmos which suggested that the sudden change in day length might influence the catalase activity within a few hours.
In experiment 5 the increase in catalase activity in Virginia Savoy is not quite great enough to give odds of significance, but indicates that there had been a disturbance of the metabolism. The decrease in Old Dominion in experiment 5 can be explained by the condensation of water on the bud leaves as these plants stood in a moist atmosphere at a temperature slightly above freezing before they were macerated. Although an attempt was made to dry them by touching the surface with dry cheesecloth, enough water remained to cause error in weighing and consequently in the degree of dilution.
Experiments 6 to 9 show that the Virginia Savoy variety has shown a greater increase in activity 2.5 hours after the sudden change-in photoperiod, than has Old Dominion. Only in experiments 6 and 9 is the increase in catalase activity of Old Dominion significant.
Plants which had been exposed to the long photoperiod from December 1O The increase in catalase activity of the apical bud soon after a change to a photoperiod favorable for flowering is followed later by a decrease. The hydrogen-ion concentration of the apical tissue has been shown to decrease and then increase under similar conditions (1) . However, the change in catalase seems to occur more quickly. The two may be independent, but simply manifestations of the change in metabolism occurring in the shift from a vegetative to a reproductive type of growth.
Summary
Determinations of the catalase activity of 20 to 25 mg. of fresh apical bud tissue of spinach plants, taken 2.5, 16.5 and 40.5 hours after a change to a longer photoperiod, show that the plants have responded to the stimulus by an increase in the catalase activity. This indicates that spinach has responded rapidly to the change in day length.
The Virginia Savoy variety which produces seed-stalks more quickly than the Old Dominion variety under a favorable photoperiod has shown a greater change in the catalase activity.
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